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•• The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 


A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the nhailing date of this communication. 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1)^ Responsive to communication(s) filed on 07 February 2007 . 
2a)^ This action is FINAL. 2b)n This action is non-final. 

3) n Since this application is in condition for allowance except for fornnal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims ' , 

4) [^ Claim(s) 2- 15 and 17 -20 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim{s) is/are allowed. 

6) 13 Claim(s) 2- 15 and 17-20 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 
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DETAILED ACTION 

Response to Amendment 

1 . Applicant's amendment filed on February 7, 2007 has been received and entered in the 
case. 

Drawings 

2. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, the following limitation in claim 8 
"the heat slug comprises a solder bonding layer formed on a surface of the heat slug that contacts 
the solder film" must be shown or the feature(s) canceled from the claim(s). No new matter 
should be entered. A proposed drawing correction or corrected drawings are required in reply to 
the Office action to avoid abandonment of the application. The objection to the drawings will 
not be held in abeyance. 

Applicant is required to submit a proposed drawing correction in reply to this Office 
action. However, formal correction of the noted defect may be deferred until after the examiner 
has considered the proposed drawing correction. Failure to timely submit the proposed drawing 
correction will result in the abandonment of the application. 

On page 7, applicant argues "the drawings do not require any changes as Fig. 1 discloses 
the features recited in claim 8. Namely, reference character "42" is an 'adhesion layer' that may 
be formed on one side 41 of the heat slug 40." This argument is not persuasive because the claim 
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8 specifically discloses "a solder bonding layer formed on a surface of the heat slug that contacts 
the solder film." However, the reference character "42" in Fig. 1 is an "adhesion layer", not a 
"solder bonding layer". Thus, the Fig, 1 of instant invention does not show the following 
limitation in claim 8 "the heat slug comprises a solder bonding layer formed on a surface of the 
heat slug that contacts the solder film". Thus, the objection of the drawing is maintained. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 3, 5, 6, 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ozawa et al. (U. S. Pat. No. 5,592,735) in view of Akasaki et al. (U. S. Pat. No. 5,217,922). 

Regarding claim 3, Ozawa et al. discloses in Fig. 14 a semiconductor chip package 
comprising: 

- a substrate (4 1 ) having a plurality of bonding pads; 

- a semiconductor chip (32-2) having a plurality of conductive bumps on a front side 
thereof, the conductive bumps contacting the bonding pads; 

- a heat slug (36) bonded to a backside of the semiconductor chip; and 

- a solder film (144) directly attached to the heat slug (36) thereby bonding the heat 
slug to the backside of the semiconductor chip, 
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- wherein the backside of the semiconductor chip includes a solder bonding metal layer 

(33-2) "in contact with" and between the semiconductor chip and the solder film. 
Further, the recitation "a plurality of bonding pads" is structurally inherent in Ozawa et 

al. 

However, Ozawa et al. does not disclose a multi-metal layer film in contact with and 
between the semiconductor chip and the solder film. Akasaki et al. teaches in e.g., Fig. 2(F) a 
multi-metal layer film (15 - 17 or 9A; column 5, lines 49 - 62 and see e.g., Fig. 2(F)) in contact 
with and between a semiconductor chip (1 ; column 5, line 3) and a solder film (8; column 7, 
lines 20 and 21). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Ozawa et al. by using the multi-metal layer film as taught by 
Akasaki et al. The ordinary artisan would have been motivated to modify Ozawa et al. in the 
manner described above for at least the purpose of increasing adhesion to the back of a silicone 
substrate without thermal damage to a BLM layer or a semiconductor element (column 2, lines 
23-27). 

Regarding claim 5, Ozawa et al. discloses in Fig. 14 a space between the semiconductor 
chip and the substrate being filled with an underfilling material (141). 

Regarding claim 6, Ozawa et al. discloses in Fig. 14 the solder film (144) having a size 
equal to or larger than a size of the semiconductor chip (32-2). 

Regarding claim 14, the method steps are disclosed by Ozawa et al. for the same reasons 
provided above with regarding claim 3. 

Regarding claim 15, Ozawa et al. discloses in Fig. 14 filling a resin (141) into a space 
between the semiconductor chip and the substrate. 
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5. Claims 2 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ozawa et 
al. and Akasaki et al. as applied to claim 3 above, and further in view of Haley. 

Regarding claim 2, Ozawa et al. and Akasaki et al. disclose the claimed invention except 
for the material of the solder film, which includes one selected from "a group consisting of Pb, 
Sn, Ag, In, and Bi." However, Haley discloses in column 3, lines 66 -67 the material of a solder 
film. Thus, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to further modify Ozawa et al. and Akasaki et al. by selecting from a group consisting 
of Pb, Sn, Ag, In, and Bi for the material of the solder film as taught by Haley. The ordinary 
artisan would have been motivated to further modify Ozawa et al. and Akasaki et al. in the 
manner described above for at least the purpose of increasing the bond strength between the 
semiconductor chip and the heat slug. 

Regarding claim 13, Ozawa et al. and Akasaki et al. disclose the claimed invention 
except for a plurality of "throughholes" on the heat slugs. However, Haley discloses the plurality 
of "throughholes" on the heat slugs (108 and 109 in Fig. 1). Thus, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to further modify Ozawa et al. 
and Akasaki et al. by adding the plurality of "throughholes" on the heat slugs as taught by Haley. 
The ordinary artisan would have been motivated to further modify Ozawa et al. and Akasaki et 
al. in the manner described above for at least the purpose of decreasing moisture inside of the 
package. 

6. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ozawa et al. and 
Akasaki et al. as applied to claim 3 above, and further in view of Furukawa et al. 
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Ozawa et al. and Akasaki et al. disclose the claimed invention except for the material of 
the metal layer, which includes one selected from "a group consisting of VNi/Au, TiAT^i/Au, 
CrA^ni/Au, Ti/Pt/Au, and etc." However, Furukawa et al. discloses the material of the metal 
layer (column 9, lines 63 -64). Thus, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to further rmodify Ozawa et al. and Akasaki et al. by 
selecting from a group consisting of VNi/Au, TiATNi/Au, CrA^ni/Au, Ti/Pt/Au, and etc for the 
material of the metal layer as taught by Furukawa et al. The ordinary artisan would have been 
motivated to further modify Ozawa et al. and Akasaki et al. in the manner described above for at 
least the purpose of increasing the bond strength between the semiconductor chip and the solder 
film.. 

7. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ozawa et al. and 
Akasaki et al. as applied to claim 3 above, and further in view of Takahama et al. 

Ozawa et al. and Akasaki et al. disclose the claimed invention except that the heat slug is 
formed of a material selected from a group consisting of Cu, Al, and CuW. However, Takahama 
et al. discloses that the material of the heat slug (column 6, lines 38 - 39). Thus, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to further 
modify Ozawa et al. and Akasaki et al. by selecting from a group consisting as of Cu, Al, and 
CuW as taught by Takahama et al. The ordinary artisan would have been motivated to further 
modify Ozawa et al. and Akasaki et al. in the manner described above for at least the purpose of 
improving heat dissipation. 
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8. Claims 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ozawa et 
al. and Akasaki et al. as applied to claim 3 above, and further in view of Myers et al. 

Regarding claim 8, Ozawa et al. and Akasaki et al. disclose the claimed invention except 
for the heat slug comprises a solder bonding layer formed on a surface of the heat slug that 
contacts the solder film. However, Myers et al. discloses in Fig. 2 a heat slug (32) comprising a 
solder bonding layer (30) formed on a surface of the heat slug (32) that contacts a solder film 
(28). Thus, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to further modify Ozawa et al. and Akasaki et al. by using the solder bonding layer as 
taught by Myers et al. The ordinary artisan would have been motivated to further modify Ozawa 
et al. and Akasaki et al. in the manner described above for at least the purpose of spreading heat 
laterally (column 1, lines 64 66). 

Regarding claim 9, Myers et al. discloses in column 1, lines 64 and 65 the solder bonding 
layer being a Ag layer. 

9. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ozawa et al. and 
Akasaki et al. as applied to claim 3 above, and further in view of Jeong et al. 

Ozawa et al. and Akasaki et al. disclose the claimed invention except for the heat slug is 
coated with an anodizing layer on a surface of the heat slug that is opposite to another surface of 
the heat slug, on which the semiconductor chip is bonded. However, Jeong et al. discloses that an 
anodizing layer (73b in Fig. 6 and column 8, lines 2-5 and read column 7, lines 65 67) on a 
surface of a heat slug (73) that is opposite to another surface of the heat slug, on which the 
semiconductor chip Is bonded (see Fig. 6). Thus, it would have been obvious to one of ordinary 
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skill in the art at the time the invention was made to further modify Ozawa et al. and Akasaki et 
al. by using the anodizing layer as taught by Jeong et al. The ordinary artisan would have been 
motivated to further modify Ozawa et al. and Akasaki et al. in the manner described above for at 
least the purpose of increasing the corrosion resistant and electrical insulation. 

10. Claims 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ozawa 
et al. and Akasaki et al. as applied to claim 3 above, and further in view of Hawthorne et al. 

Regarding claim 11, Ozawa et al. and Akasaki et al. disclose the claimed invention 
except for the heat slug being shaped such that a portion of the heat slug is attached to the 
substrate by an adhesive. However, Hawthorne et al. discloses in Fig. 3 the heat slug being 
shaped such that a portion of the heat slug (66) is attached to the substrate (40, 50a and 50b) by 
an adhesive (62). Thus, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to further modify Ozawa et al. and Akasaki et al. by using the shape of 
the heat slug as taught by Hawthorne et al. The ordinary artisan would have been motivated to 
further modify Ozawa et al. and Akasaki et al. in the manner described above for at least the 
purpose of increasing reliability of package. 

Regarding claim 12, Ozawa et al, Akasaki et al. and Hawthorne et al. discloses the 
claimed invention except for the adhesive includes silicon rubber or elastomer. However, it 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to using silicon rubber or elastomer material for the adhesive, since it has been held to be 
within the general skill of a worker in the art to select a known material on the basis of its 
suitability for the intended use as a matter of obvious design choice. The ordinary artisan would 


Application/Control Number: 09/464,322 Page 9 

Art Unit: 281.5 

have been motivated to further modify Ozawa et al. in the manner described above for at least 
the purpose of increasing the bond strength between the heat slug and the substrate. In re Leshin, 
125USPQ416. 

1 1 . Claims 17 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hawthorne et al. in view of Ozawa et al., and further in view of Akasaki et al. 

Regarding claim 17, Hawthorne et al. discloses in Fig. 3 the solder film (71) has a size 
equal to or larger than a size of the semiconductor chip (44). 

Regarding claim 19, Hawthorne et al. discloses in Fig. 3 a semiconductor chip package 
comprising: 

- a substrate (40, 50a and 50b) having a plurality of bonding pads (see Fig. 3); 

- a semiconductor chip (44) having a plurality of conductive bumps (54) on a front side 
thereof, the conductive bumps (54) contacting the bonding pads (see Fig. 3); 

- a heat slug (66) bonded to the semiconductor chip (see Fig. 3), the heat slug (66) 
comprising a top portion, side standing portions bent from the top portion, and side 
end portions bent again from the side standing portions (see Fig. 3); and 

a conductive solder film (71) that bonds the heat slug (66) to the backside of the 
semiconductor chip (see Fig. 3), wherein the heat slug (66) contacts the solder film 
(71) and the side end portions (70) of the heat slug (66) are attached to the substrate 
(40, 50a and 50b) by an adhesive (62 and see Fig. 3). 
Hawthorne et al. does not disclose a solder bonding layer formed on a surface of the heat 
slug that contacts the solder film and the backside of the semiconductor chip includes a solder 
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bonding metal layer in contact with and between the semiconductor chip and the solder film. 
However, Ozawa et al. discloses in Fig. 14 a heat slug (47) comprising a solder bonding layer 
(42) formed on a surface of a heat slug (47) that contacts (thermal contact) a solder film (144) 
and backside of a semiconductor chip (32-2) including a solder bonding metal layer (33-2) in 
contact with and between the semiconductor chip and the solder film. Thus, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify 
Hawthorne et al. by using the solder bonding layer and the solder bonding metal layer as taught 
by Ozawa et al. The ordinary artisan would have been motivated to modify Hawthorne et al. in 
the manner described above for at least the purpose of reducing thermal resistance and improving 
heat radiation (column 2, lines 19 ~ 22). Further, the recitation "a plurality of bonding pads" is 
structurally inherent in Hawthorne et al. 

However, Hawthorne et al. and Ozawa et al. do not disclose a multi-metal layer film in 
contact with and between the semiconductor chip and the solder film. Akasaki et al. teaches in 
e.g., Fig. 2(F) a multi-metal layer film (15 - 17 or 9A; column 5, lines 49 - 62 and see e.g., Fig. 
2(F)) in contact with and between a semiconductor chip (1; column 5, line 3) and a solder film 
(8; column 7, lines 20 and 21). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to further modify Hawthorne et al. and Ozawa et al. by using 
the multi-metal layer film as taught by Akasaki et al. The ordinary artisan would have been 
motivated to further modify Hawthorne et al. and Ozawa et al. in the manner described above for 
at least the purpose of increasing adhesion to the back of a silicone substrate without thermal 
damage to a BLM layer or a semiconductor element (column 2, lines 23 - 27). 
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12. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hawthorne et al, 
Ozawa et al. and Akasaki et al. as applied to claim 19 above, and further in view of Takahama et 
al. 

Hawthorne et al., as modified, discloses the claimed invention except that the heat slug is 
formed of a material selected from a group consisting of Cu, Al, and CuW. However, Takahama 
et al. discloses in column 6, lines 38 - 39 the material of the heat slug. Thus, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to further modify 
Hawthorne et al. by selecting from a group consisting as of Cu, Al, and CuW as taught by 
Takahama et al. The ordinary artisan would have been motivated to further modify Hawthorne et 
al. in the manner described above for at least the purpose of improving heat dissipation. 

13. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hawthorne et al., 
Ozawa et al. and Akasaki et al. as applied to claim 19 above, and further in view of Jeong et al. 

Hawthorne et al., as modified, discloses the claimed invention except for the heat slug is 
coated with an anodizing layer on a surface of the heat slug that is opposite to another surface of 
the heat slug, on which the semiconductor chip is bonded. However, Jeong et al. discloses that an 
anodizing layer (73b in Fig. 6 and column 8, lines 2-5 and read column 7, lines 65 - 67) on a 
surface of a heat slug (73) that is opposite to another surface of the heat slug, on which the 
semiconductor chip is bonded (see Fig. 6). Thus, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to further modify Hawthorne et al. by using the 
anodizing layer as taught by Jeong et al. The ordinary artisan would have been motivated to 
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further modify Hawthorne et al. in the manner described above for at least the purpose of 
increasing the corrosion resistant and electrical insulation. 

Response to Arguments 
14. Applicant's arguments filed on February 7, 2007 have been fully considered but they are 
not persuasive. 

On page 5, applicant argues "Ozawa an Akasaki are not combinable, and the Examiner 
has failed to provide a proper evidence of a suggestion or motivation for the combination." This 
argument is not persuasive. First, Ozawa' objection is reducing thermal resistance and a 
substantially improved heat radiation. The multi-metal layer film (15 - 17) of Akasaki et al. 
provides better attachment between the semiconductor chip and the solder film without thermal 
damage to the semiconductor element. In other words, the multi-metal layer film (15 - 17) of 
Akasaki et al. reduces thermal resistance and provides a heat radiation between the heat sink and 
the semiconductor element without thermal damage to the semiconductor element. Thus, by 
adding the multi-metal layer film (15 - 17 of Akasaki et al.) between the semiconductor chip 
(32-2) and the solder film (144) of Ozawa reduces a thermal resistance and a substantially 
improved heat radiation without thermal damage to the semiconductor element. Thus, Ozawa an 
Akasaki are combinable. 

Furthermore, applicant shoud note that obviousness can only be established by combining 
or modifying the teachings of the prior art to produce the claimed invention where there is some 
teaching, suggestion, or motivation to do so found either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art. See In re Fine, 837 F.2d 1071, 
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5 USPQ2d 1596 (Fed. Cir. 1988) and In re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 
1992). Contrary to applicant's assertion and as stated in the rejection, motivation was 
established by Akasaki et al., specifically in column 2, lines 23 - 27 (increasing adhesion to the 
back of a silicone substrate without thermal damage to a BLM layer or a semiconductor 
element). 

In response to applicant's argument that the examiner's conclusion of obviousness is 
based upon improper hindsight reasoning, it must be recognized that any judgment on 
obviousness is in a sense necessarily a reconstruction based upon hindsight reasoning. But so 
long as it takes into account only knowledge which was within the level of ordinary skill at the 
time the claimed invention was made, and does not include knowledge gleaned only from the 
applicant's disclosure, such a reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 
170 USPQ 209 (CCPA 1971). In this case, Akasaki et al. reference clearly teaches with specific 
reasons why the multi-metal layer film (15 - 17 of Akasaki et al.) is needed between the 
semiconductor chip and the solder film as well as additional benefits afforded by that invention. 
Thus, the motivation is proper to use in a combination of the multi-metal layer film of Akasaki et 
al. between the semiconductor chip and the solder film of Ozawa. 

For the above reasons, the rejection is maintained. 

Conclusion 

15. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed imtil after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chris C. Chu whose telephone number is 571-272-1724. The 
examiner can normally be reached on 1 1 :30 - 8:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on 571-272-2298. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR, Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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If you would like assistance from a USPTO Customer Service Representative or access to 
the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272- 
1000. 


Chris C. Chu 
Examiner 
Art Unit 2815 


c.c. 

Thursday, April 26, 2007 



KENNETH PARKER 
SUPERVISORY PATENT EXAMif. 


